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TREATMENT OF TYPE 1 IMMUNE RESPONSE-MEDIATED 
INFLAMMATORY LUNG DISEASE BY 
MODULATION OF I FN— GAMMA ACTIVITY 

FIELD OF THE INVENTION 

The present invention relates to preventing, or treating and/or reducing the severity or 
progression of Type 1 immune response-mediated inflammatory lung disease. More 
particularly, the present invention provides a method for preventing or treating 
chronic obstructive pulmonary disease (COPD), severe asthma, sarcoidosis, 
berylliosis or cystic fibrosis by neutralizing or reducing IFNy bioactivity which can be 
achieved either by in vivo administration of IFNy neutralizing molecules or by in 
Vivo immunization with pharmaceutical compositions 'comprising immunogenic IFNy 
proteins or IFNy-derived (polypeptides or their corresponding nucleic acid 
sequences. 

BACKGROUND ART 

The present invention relates to preventing the onset of symptoms, treating and/or 
reducing the severity or progression of COPD and other Type 1 immune response- 
mediated (Tl) inflammatory lung diseases such as, but not limited to, severe asthma, 
sarcoidosis, berylliosis, and cystic fibrosis. Tl inflammatory lung diseases are 
characterized by a Type 1 immune response mediated by T helper- 1 cells (CD4+) and 
T cytotoxic- 1 cells (CD8+) and by increased production of interferon gamma (IFNy), 
tumor necrosis factor (TNF), and interleukin-2 (TL-2). Tl cytokines evoke cell- 
mediated immunity characterized by prominent lung tissue infiltration of 
macrophages, neutrophils, and T-cells. 

Severe asthma 

Asthma is a disease of the respiratory system characterized by hyper-responsiveness 
to bronchoconstricting stimuli, inflammation, and changes in respiratory epithelium. 
Asthmatic patients in whom the disease process is either refractory to therapy or 
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requires persistent use of high dose systemic anti-inflammatory corticosteroids in 
order to maintain reasonable control of symptoms are referred to in literature as 
patients suffering from severe or irreversible or refractory asthma (Kaplan N.M. et al., 
2000). Patients with severe persistent asthma have continual symptoms, frequent 
exacerbations, frequent nighttime symptoms and evidence of severe obstructive lung 
disease on pulmonary function testing (Forced Expiratory Volume in one second: 
FEV1<60%). The narrowing of airways causes ventilation perfusion imbalance, lung 
hyperventilation, and increased work of breathing that may lead to ventilatory muscle 
fatigue and life-threatening respiratory failure (Papiris S. et al., 2002). WO 01/34180 
by Block Lurz-Henning describes the use of IFN-7 for the treatment of severe asthma 
bronchiale. New effective treatments are needed for this subpopulation of asthmatic 
patients (Stirling R.G. and Chung KF.,. 2001). 

Increased numbers of .neutrophils are observed in the lung . mucosa and the 
.bronchoafveolar fluid of severe ..asthmatics (Wenzel et al., 1997). Eicosanoid 
mediators such as thromboxane and leukotriene B4 are also high in the lung tissue of 
these patients. No difference in eosinophil concentration is observed in BAL fluid 
derived from healthy controls or from severe asthmatics. 

Severe asthma is differentiated from mild/moderate asthma by distinct inflammatory 
processes involving varied cytokine expression profiles and/or effector cells. In 
contrast to severe asthmatics, mild or moderate asthmatics show enhanced 
concentrations of eosinophils in their lungs and a Type 2 inflammation characterized 
by predominant infiltration of T helper-2 T lymphocytes mat produce IL-4, IJL-5, IL-9 
and DL-13. Neutrophils are absent. Symptoms in mild to moderate asthmatics are well 
controlled by treatment with p2-agonists and corticosteroids. 

Sarcoidosis 

Sarcoidosis and berylliosis are interstitial lung diseases. The interstitium (the space 
between the tissues) of the lungs includes portions of the connective tissue of the 
blood vessels and air sacs. Interstitial lung diseases begin with inflammation of the 
lung cells. The lungs stiffen as a result of inflammation of the air sacs (alveolitis) and 
scarring (fibrosis) (The Lungs in Health and Disease, National Heart, Lung and Blood 
Institute; NIH Publication No. 97-3279, August 1997). 
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Sarcoidosis is a systemic granulomatous disease of unknown aetiology and world- 
wide distribution. It most commonly affects young adults and presents as with 
bilateral hilar lymphadenopathy, pulmonary infiltration, reticuloendothelial 
involvement, eye and skin lesions. Shortness of breath (dyspnea) and a cough that 
will not go away can be among the first symptoms of sarcoidosis (Sarcoidosis, 
National Heart, Lung, and Blood Institute; NIB publication No. 95-3093, reprinted 
July 1995). The hallmark of pulmonary sarcoidosis is a mononuclear alveolitis which 
is characterized by activated CD4+ lymphocytes, monocytes/macrophages, and non- 
caseating granulomas. An imbalance in the expression of Tl and T2 cytokines by 
alveolar cells is thought to play an important role in the immunopafhogenesis of 
sarcoidosis. It is well established that Tl cytokines are important mediators in 
pulmonary sarcoidosis and mat there is a dependence of granulomatous infla mm ation 
on Tl cytokines. Ttfveolar. cells spontaneously release the Tl cytokines IFNy and IL- 
.2. but not T2 c^okines.v? However,: it is suggested that the cytokine patterns. change 
during the course of the disease (Mollers M, et al., 2001). Shigehara K. et aL, 2001, 
demonstrated mat EL-12 and IL-18 were increased in BAL fluids of patients with 
sarcoidosis. IL-12 and IL-1 8 drive the immune response in to Type 1 direction. 
In recent years, new therapies have been studied for sarcoidosis. Drugs used to treat 
patients with sarcoidosis are corticosteroids, cytotoxic agents, irmnunomodulators 
(chloroquine and hydroxychloroquine) and the antileprosy drugs clofazirnine and 
minocycline. A key cytokine in chronic sarcoidosis appears to be TNR Drugs that 
inhibit its release or block its bioactivity such as pentoxifylline and thalidomide have 
been reported to be effective for treatment of sarcoidosis (Baughman R.P., 2002). 

Berylliosis 

Berylliosis or Chronic Beryllium Disease (CBD) is an environmental chronic 
inflammatory disorder of the lungs caused by inhalation of insoluble beryllium (Be) 
dust and characterized by the accumulation of CD4+ T cells and macrophages in the 
lower respiratory tract According to the type and level of Be exposure, the reactions 
vary from acute tracheobronchitis, chemical pneumonitis, and metal fume fever to a 
chronic granulomatous lung disorder. Lung T cells respond to beryllium with the 
release of Tl cytokines such as IL-2, the migration inhibitor factor (MIF), IFNy, and 
TNF-cl. Furthermore, a positive association with a HLA class IE allele, HLA-DP, has 
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been described (Saltini C. et aL, 2001). Most patients treated with corticosteroids 
need to remain on therapy for life (Rossman M.D., 2001). 

Cystic Fibrosis 

Cystic fibrosis (CF) is an autosomal recessive disorder caused by nearly 1000 
different mutations of the cystic fibrosis transmembrane conductance regulator 
(CFTR) gene. It is a multisystem disorder characterized by defective electrolyte 
transport in epithelial cells and abnormally viscous mucus secretions from glands and 
mucus epithelia. Symptoms are pancreatic insufficiency (PI) associated with neonatal 
meconium ileus and chronic obstructive lung disease superimposed with recurrent 
opportunistic infections that progressively destroy lung tissue. The inflammatory 
response is a primary cause of irreversible lung damage. Inflammation is present in 
CF patients and precedes the bacterial infections, as demonstrated by increased levels 
, of neutrophils,.. Other compli cations . include liver disease, chronic 
sinusitis, infertility in male patients and elevated sweat chloride concentrations. 
Despite advances in genomic technologies and drug discovery, drug therapy often 
improves disease symptoms but does not cure the disease. One of the tnatti causes of 
this failure to cure CF may be attributable to genetic variability and to the scarce 
knowledge of CF biochemistry. The development of new treatments may be 
important for the life expectancy of patients. Current CF therapeutic strategies 
include lung transplantation, antimicrobial treatment, corticosteroids, non-steroidal 
anti-inflammatory drugs like ibuprofen, ion channel therapy, protein-assist therapy, 
and gene therapy (Sangiuolo F. et aL, 2002). 

COPD 

Chronic obstructive pulmonary disease (COPD) is currently the sixth leading cause of 
death and the 12th leading cause of morbidity world-wide. By the year 2020, COPD 
is expected to be the third leading cause of death and the fifth leading cause of 
disability. 

COPD is a disease state characterized by chronic and slow progressive development 
of airflow limitation that is not fully reversible and is punctuated by episodic 
exacerbations due to viral or bacterial infections. The airflow limitation is associated 
with an abnormal inflammatory response of the lungs to noxious particles or gases 
(Executive Summary, Global Strategy for the diagnosis, management and prevention 



WO 2004/085477 



PCT/EP2004/050375 



5 



of chronic obstructive pulmonary disease; NHLB I/WHO Workshop Report). COPD 
comprises chronic bronchitis, chronic obstructive bronchiolitis and emphysema 
(Leckie MJ. et al., 2000). Chronic bronchitis is defined as the occurrence of coughing 
and by production of sputum on most days for at least 3 months over 2 consecutive 
years. Emphysema is characterized by destructive enlargement of airspaces with loss 
of normal architecture and lung elasticity. 

Cigarette smoking is the dominant factor for the development and progression of 
COPD. However, only 15% of smokers develop COPD and >15% of COPD-related 
mortality occurs in people who have never smoked, suggesting that other factors are 
important Genetic factors such as a i -antitrypsin deficiency, resulting in enhanced 
neutrophil elastase activity, account for 2% of emphysema patients and polymorphism 
V of me.TNFra gene, leading to enhanced TNF production, may also play an important 
1 * \ \ role. --The role' of infections in both the development and progression of COPD is 
getting increased attention^ 1 including adenoviral and rhino viral infections in patients 
with emphysema. Occupational and environmental exposures to various pollutants 
are also considered to be important factors in the development of COPD. (Mannino 
D.M. et aL, 2002; Barnes P J., 2000). 

A diagnosis of COPD should be considered in any patient who has symptoms of 
cough, sputum production, or dyspnea, and/or a history of exposure to risk factors for 
the disease. Exhaled gases (nitric oxide and carbon monoxide) and inflammatory 
markers in exhaled breath condensate can be used as non-invasive markers of COPD 
(Leckie MJ. et al., 2000). The diagnosis is confirmed by spirometry. Hie presence of 
a post-bronchodilator FEVi< 80% of the predicted value in combination with an 
FEVi/FVC < 70% confirms the presence of airflow limitation that is not fully 
reversible (FEV1 = forced expiratory volume in one second; FVC = forced vital 
capacity). 

A simple classification of disease severity into four stages is recommended. All 
FEVi values refer to post-bronchodilator FEVi. 

• Stage 0: At Risk: characterized by chronic cough and sputum production. Lung 
function, as measured by spirometry, is still normal. 
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• Stage L' Mild COPD: characterized by mild airflow limitation (FEVi/FVC < 70% 
but FEVi 80% predicted) and usually, but not always, by chronic cough and 
sputum production. 

• Stage II: Moderate COPD: characterized by worsening airflow limitation (30% < 
FEVi < 80% predicted) and usually the progression of symptoms, with shortness 
of bream typically developing on exertion. This is the stage at which patients 
typically seek medical attention because of dyspnea or an exacerbation of their 
disease. The division into stages DA and KB is based on the fact that 
exacerbations are especially seen in patients with an FEVibelow 50% predicted. 
The presence of repeated exacerbations has an impact on the quality of life of 
patients and requires appropriate management. 

• Stage HI: Severe COPD: characterized by severe airflow limitation (FEV j < 30% 
r .. r -:;. predicted) or the presence of respiratory failure or clinical signs of right heart 

i. .f i ^failure: Patients. mayhave severe (Stage/III).COPD. even if the FEViis > 30% 
predicted, whenever these complications are present At mis stage, quality of life 
is appreciably impaired and exacerbations may be life-threatening. 

COPD is generally regarded as a separate condition from asthma (reversible airflow 
limitation) in terms of inflammatory processes, underlying pathology, and responses 
to treatment Airway inflammation in asthma is characterized by infiltration of 
eosinophils and T helper-2 lymphocytes. Macrophages are less frequent and CD8 T 
cells are usually absent The T2 cytokines predominate: IL-4 and IL-13 play an 
important role in IgE production, whereas IL-5 is critical for eosinophil growth and 
mfrerentiation (Barnes P.J., 2000). 

Airway inflammation in COPD is characterized by the presence of neutrophils, 
macrophages and CD8 T cells. ^Histopathological studies show that most 
inflammation in COPD occurs in the peripheral airways (bronchioles) and lung 
parenchym. The bronchioles are obstructed by fibrosis and there is destruction of lung 
parenchym. Bronchial biopsy results show similar findings. There is also a marked 
increase in macrophages and neutrophils observable in bronchoalveolar lavage fluid 
and induced sputum. 

Emphysema is caused by an imbalance of proteases and protease inhibitors. The 
concentration of inflammatory mediators such as leukotriene B4 , TNF-a and EL-8 are 
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increased in sputum of patients with COPD (Barnes P. J., 2000). Other inflammatory 
cytokines associated with COPD are TGF-p, IL-1, IL-6, IL-1 1 and IL-18. Also a role 
for IFNy in COPD has been mentioned in the literature, however with some differing 
data Wang Z. et al. (2000) describe a transgenic mouse model, with IFNy inducibly 
targeted to the adult murine lung, showing emphysema, macrophage and neutrophil 
infiltration and inversed protease/anti-protease ratio. Majori M. et al.(1999) showed 
an increase in the percentage of EFNy-producing cells among peripheral blood T 
helper cells from patients with COPD. Analysis of cytokine levels in BAL 
(bronchoalveolar lavage) discloses a prevalent Tl cytokine pattern in COPD, however 
this difference was not significant when COPD patients were compared with the other 
two groups (asthmatics and non-smokers) (Balbi B. et ah, ATS 2002). Lethbridge 
. M.W.G. et aL (2002) even showed a disproportionately low number of IFNy- 
>« 7- 'expressing airway lymphocytes in COPD smokers as compared to healthy smokers 
" ■' : » *» • : and healthy ex-smokers. The ' ! assoriatibn^of chronic inflammation with the 
pathopnysiology of COPD makes IL-1, IL-18, and TNF-a targets for therapeutic 
intervention (de Boer W.L, 2002). Macrophages predominate and appear to play a 
central role as they have the capacity to produce all the pathologic changes of COPD 
(Hautamaki, 1997). Macrophages release LTB4 and IL-8, which are potent neutrophil 
chemo-attractants, and multiple proteases responsible for the continued proteolytic 
activity in the lungs of patients with emphysema. 

At the present time, there are no known drugs that slow the relentless progression of 
COPD and there is a pressing need to develop new drugs to control the inflammatory 
and destructive processes that underlie the disease. Smoking cessation is the only 
measure that will slow the progression of COPD. However, even if the patient stops 
smoking, the damage already caused- will continue to cause symptoms (Barnes PJ-, 
2001). Currently available drugs that provide symptomatic relief in COPD are: 

• Bronchodilators, which are the rnainstay of current drug therapy for COPD 
(LeddeMJ.etaL, 2000). 

• Inhaled corticosteroids are also widely prescribed for COPD but have a risk of 
systemic side effects (Barnes PJ., 2000). The usefulness of inhaled 
corticosteroids in COPD remains controversial (Leckie M. J. et al., 2000). 

• Theophylline 
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• Although antibiotics are still widely used for exacerbations of COPD, it is 
increasingly recognized that exacerbations may he due to viral infections of the 
upper respiratory tract or may be noninfective, so that antibiotic treatment is not 
always warranted (Barnes P.J., 2002). 

Nonpharmacologic treatments include oxygen therapy, non-invasive ventilation, 
exercise training, pulmonary rehabilitation and lung volume reduction surgery 
(Barnes PJ., 2000). 

A better understanding of the cellular and molecular mechanisms involved in COPD 
provides new molecular targets for the development of drugs and several classes of 
new drugs are now under development Leukotriene B4 (LT B4) inhibitors, chemokine 
inhibitors, TNF-a inhibitors, antioxidants, iNOS inhibitors, and corticosteroids are 

• examples of inflammatory mediator antagonists. Examples of protease inhibitors are 
, neutrophil-, elastasev inhibitors,. ..cathepsin, -inlybitors, . arantmypsin, secretory 

leukoprotease inhibitor and elafin. New anti-inflammatory drugs for COPD are PDE 
type IV inhibitors, NF-kB inhibitors, adhesion molecule blockers, IL-10, p38 MAP 
kinase inhibitors, and PO -kinase inhibitors (Barnes P.J., 2001). 

As described earlier, currently available therapies for Tl inflammatory lung disease 
are broad acting and directed to the improvement of clinical symptoms and/or to a 
general reduction of inflammati on. There is thus a need for new selective therapeutic 
strategies which end the relentless progression of said diseases by targeting a key 
mediator of the underlying mechanism. 

Notwithstanding the fact that several potential therapies for Tl mediated 
inflammatory lung disease have been proposed, no prior art exists revealing that 
neutralizing EFNy bioactivity is effective in the treatment of Tl mediated 
inflammatory lung diseases such as COPD, severe asthma, sarcoidosis, berylliosis, 
and cystic fibrosis. 

The present invention demonstrates that the inflammatory and destructive processes 
that underlie Tl inflammatory lung diseases can be treated by neutralizing IFNy. 



WO 2004/085477 



PCT/EP2004/050375 



SUMMARY OF THE INVENTION 

It is an object of the present invention to provide methods and compositions for 
preventing or treating Tl inflammatory lung disease, particularly COPD, emphysema, 
chronic bronchitis, bronchiolitis, severe asthma, sarcoidosis, berylliosis, and cystic 
fibrosis. 

The present invention provides a method for preventing or treating Tl inflammatory 
lung disease, said method comprising reducing or neutralizing the bioactivity of IFNy. 
Several methods and compositions can be applied for this and are thus part of the 
current invention. 

An aspect of the.present mventipn. relates to the use of an IFNy neutralizing molecule , 
.for preventing ot, treatmg 

present invention relates to the use of an anti-IFNy antibody for preventing or treating 
Tl inflammatory lung disease, said antibody preferably being a monoclonal antibody. 
Furthermore, the present invention relates to the use of a human or a humanized anti- 
IFNy antibody for preventing or treating Tl inflammatory lung disease. More 
specifically, the present invention relates to the use of the anti-IFNy antibody D9D10, 
and more particularly a humanized anti-IFNy antibody D9D10, for preventing or 
treating Tl inflammatory lung disease. 

Another aspect of the present invention relates to the use of immunogenic IFNy for 
preventing or treating Tl inflammatory lung disease, and in particular the use of 
human immunogenic IFNy. 

Accordingly, the present invention also relates to the prevention or treatment of Tl 
inflammatory lung disease by immunization with a pharmaceutical composition 
comprising immunogenic IFNy proteins and/or IFNy derived (polypeptides. Several 
techniques to render IFNy immunogenic are well known in the art and the present 
invention allows for all kinds of permutations of the original IFNy sequence, and all 
kinds of modifications therein. 
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Another aspect of the invention relates to the use of the technology of genetic 
immunization, also known as "DNA vaccination", for preventing or treating Tl 
inflammatory lung disease. 

DETAILED DESCRIPTION OF THE INVENTION 

Unless denned otherwise, all technical and scientific terms used herein have the same 
meaning as commonly understood by one of ordinary skill in the art Although any 
methods and materials similar or equivalent to those described herein can be used in 
the practice or testing of the present invention, the preferred methods and materials 
are now described. All publications mentioned hereunder are incorporated by 
reference. Unless mentioned otherwise, the techniques employed herein are standard 
methodologies well known to one of ordinary skill in me art The materials, methods 
and examples are only iDustrative and not limiting. 

The present invention provides compositions and methods for preventing and treating 
Tl inflammatory lung disease. Said lung diseases include but are not limited to 
COPD (comprising emphysema, chronic bronchitis, and bronchiolitis), severe asthma, 
sarcoidosis, berylliosis and cystic fibrosis. The methods of the invention encompass 
the neutralization and/or reduction and/or blockade of IFNy bioactivity. The current 
invention thus relates to a method for preventing or treating Tl inflammatory lung 
disease, said method comprising the neutralization of IFNy bioactivity. Several 
methods and/or compositions can be used in order to achieve said effect and will be 
described hereunder. 

Administration of IFNy neutralizing molecules. 

A first aspect of the invention is directed to the use of a molecule capable of 
neutralizing and/or reducing and/or folly inhibiting the bioactivity of IFNy for 
preventing or treating Tl inflammatory lung disease. More specifically, the invention 
relates to the use of an IFNy neutralizing molecule for the manufacture of a 
medicament for preventing or treating a Tl inflammatory lung disease. 
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A "Tl inflammatory lung disease* 1 is characterized by a Type 1 immune response 
mediated by T helper-1 cells (CD4+) and T cytotoxic-1 cells (CD8+) and by 
predominant production of interferon gamma (IFNy), tumor necrosis factor (TNF) and 
mterleukin-2 (IL-2). Tl cytokines evoke cell-mediated immunity characterized by 
prominent lung tissue infiltration of macrophages, neutrophils and T-cells. Examples 
of Tl inflammato ry lung diseases include, but are not limited to COPD, emphysema, 
chronic bronchitis, bronchiolitis, severe asthma, sarcoidosis, berylliosis, and cystic 
fibrosis. 

As used herein, the term "molecule" encompasses, but is not limited to, an antibody 
and fragments thereof, a diabody, a triabody, a tetravalent antibody, a peptide, a low 
molecular weight non-peptide molecule (also referred to as "small molecules") and a 
(soluble) IFNy receptor or fragments thereof, which specifically reduces and/or 
inhibits IFNy bioactivhy. IFNy of any species, including humans, is to be considered 
mtbis respect - :: ^ . . \ . ; , 

As used herein, the term "antibody" refers to monoclonal antibodies, polyclonal 
antibodies, antibodies which are derived from a phage library, humanized antibodies, 
synthetic antibodies, chimeric antibodies, antibody fragments, single-chain Fv's, or 
constructs thereof. The term "monoclonal antibody" refers to an antibody composition 
having a homogeneous antibody population. The term is not intended to be limited by 
the manner in which it is made. A monoclonal antibody typically displays a single 
binding affinity for a particular polypeptide with which it immunoreacts. A 
monoclonal antibody to an epitope of the IFNy antigen can be prepared by using a 
technique which provides for the production of antibody molecules by continuous cell 
lines in culture. These include but are not limited to the hybridoma technique 
originally described by Kohler and Milstein (1975). Monoclonal antibodies can also 
be produced in various ways using techniques well understood by those having 
ordinary skill in the art. Details of these techniques are described in "Antibodies: A 
Laboratory Manual", Harlow et al.(ed), Cold Spring Harbor Publications, p. 726 
(1988), or are described by Campbell, A.M. ("Monoclonal Antibody Technology 
Techniques in Biochemistry and Molecular Biology," Elsevier Science Publishers, 
Amsterdam, The Netherlands (1984)) or by St Groth et al.( J. Immunol. Methods 
35:1-21 (1980)). Monoclonal antioodies of any species, including humans, can be used 
in this invention. Accordingly, the antibodies according to this embodiment may be 
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human monoclonal antibodies. Such human monoclonal antibodies may be prepared, 
for instance, by the generation of hybridomas, derived from immunised transgenic 
animals, containing large sections of the human immunoglobulin (Ig) gene loci in the 
gerrnline, integrated by the yeast artificial chromosomal (YAC) technology (Mendez 
et al., 1997). Also fragments derived from these monoclonal antibodies such as Fab, 
F(ab)*2 and scFv ("single chain variable fragment"), providing they have retained the 
original binding properties, form part of the present invention. The present invention 
thus also relates to the use of an anti-IFNy antibody tor the manufacture of a 
medicament tor p re ven ting or treating Tl inflammatory lung disease, wherein said 
antibody is a monoclonal or polyclonal antibody, and more particularly a human 
monoclonal or polyclonal antibody. 

As used herein, the term "humanized antibody" means that at least a portion of the 
framework^ regions of an iiumiinoglobulm or.engiueered antibody construct is derived 
from human immunoglobulin sequences. It should be clear that any method to 
humanize antibodies or antibody constructs, as for example by variable domain 
resurfacing as described by Roguska et aL (1994) or CDR grafting or reshaping as 
reviewed by Hurle and Gross (1994), can be used. 

As used herein, the term "chimeric antibody" refers to an engineered antibody 
construct comprising variable domains of one species (such as mouse, rat, goat, sheep, 
cow, llama, or camel variable domains), which may be humanized or not, and 
constant domains of another species (such as primate or human constant domains) (for 
review see Hurle and Gross (1994)). It should be clear that any method known in the 
art to develop chimeric antibodies or antibody constructs can be used. 
As used herein, the term "single chain Fv n , also termed scFv, refers to engineered 
antibodies prepared by isolating the binding domains (both heavy and light chains) of 
a binding antibody, and supplying a linking moiety which permits preservation of the 
binding function. This forms, in essence, a radically abbreviated antibody, having 
only that part of the variable domain necessary for binding the antigen. 
Information concerning the generation, design and expression of recombinant 
antibodies can be found in Mayfbrth RD, 'Ttesigning Antibodies", Academic Press, 
San Diego (1993). 

As used herein, the term " fr agment" or "fragments" refers to F(ab), F(ab)"2, Fv, scFv 
and other fragments which retain the antigen binding function and specificity of the 
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parent antibody. The methods for producing said fragments are well known to a 
person skilled in the art and can be found, for example, in Antibody Engineering, 
Oxford University Press, Oxford (1995) (1996) and Methods in Molecular Biology, 
Humana Press, New Jersey (1995). In addition, any construct of an antibody or a 
fragment is also a subject of the current invention. As used herein, the term 
"construct" relates to synthetic or recombinant molecules, including but not limited to 
diabodies, triabodies, tetravalent antibodies, pepta- or hexabodies, and the like, that 
are derived from an anti-IFNy antibody. The present invention thus relates to the use 
of an IFNy neutralizing molecule for the manufacture of a medicament for preventing 
or treating a Tl inflammatory lung disease, whereby said molecule is a construct 
derived from an anti-EFNy antibody. 

As used herein, the term "diabody" relates to two non^ovalently-linked scFv's, 
which then form a so-called diabody, as described in detail by Holliger et al. (1993) 
• and* reviewed by Poljak (1994); : ItshouId be- clear that any method to generate 
diabodies, as for example described by Holliger et al. (1993), Poljak (1994), and Zhu 
et al. (1996), can be used. 

As used herein, the term "triabody" relates to trivalent constructs comprising 3 scFv's, 
and thus comprising 3 variable domains, as described by Kortt et al. (1997) and 
IKades et al. (1997). A method to generate triabodies is described by Kortt et al. 
(1997). An example of a triabody is given in WO 99/09055 by Irmogenetics N.V. 
It should also be clear that the scFv's, chimeric antibodies, diabodies and triabodies 
described above are not limited to comprise the variable domain of the same antibody 
but may also comprise variable domains of other anti-IFNy antibodies which 
efficiently reduce or neutralize the bioactivity of IFNy. Furthermore, the diabodies or 
triabodies described above may also comprise two scFv's of different specificities. 
For example, the latter diabodies may-simultaneously neutralize IFNy on the one hand 
and may target another molecule, such as TNF-o, IL-1, IL-2, B7.1 or CD80, B12 or 
CD86, EL-12, IL-4, IL-10, CD40, CD40L, IL-6, complement factor, coagulation 
factor, fibrinolysis factor, tumour growth factor-beta (TGF-p), transferrin receptor, 
insulin receptor and prostaglandin E2, or any other molecule, on the other hand. 
As used herein the terms "IFNy neutralizing molecule" or "DFNy neutralizing 
antibody" refer to a molecule and an antibody which inhibits or blocks any bioactivity 
of IFNy, respectively. 
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The term '^ioactivrty** or "biological activity" of IFNy relates to the antiviral activity 
(Billiau, 1996), the induction of the expression of MHC-class-II molecules by 
macrophages and other cell types (Steinman et al., 1980), the stimulation of the 
production of inflammatory mediators such as TNF-o, IL-l and NO (Lorsbach et al., 
1993), the induction of the expression of adhesion molecules such as ICAM-1 (Dustin 
et al., 1988) and of important costimulators such as the B7 molecules on professional 
antigen presenting cells (Freedman et al., 1991), the induction of macrophages to 
become tumoricidal (Pace et aL, 1983), the induction of Ig isotype switching (Snapper 
and Paul, 1987) or any other known bioactivity of IFNy. Billiau et al. (1996) 
describes pathological and/or clinical activity during diseases in which IFNy is 
pathogenic It should be noted that the molecules which neutralize IFNy as described 
herein, neutralize at least one bioactivity but not necessarily all bioactivities of IFNy. 
. ..Tests ..to evaluate .the,er^^ or antibodies (i.e. IFNy. 

... ... neutralizing molecules .or arrtflsodies aesp.ypn the bioactivity of IFNy are available 

and well known to the skilled person. Examples of said tests are, but not limited to, 
"inhibition of MHCII-induction" and/or "inhibition of anti-viral activity**. In the first 
mentioned test, the effect of IFNy on the induction of MHC class II expression on 
keratinocytes is examined. For this, primary keratinocytes are cultured with two 
concentrations of IFNy (100 U/ml and 200 U/ml) for 24 and 48 hours. After culture, 
cells are collected and the expression of MHC class II antigen on the activated 
keratinocytes is measured by FACS-scan after staining (30 minutes at 4°C) of the 
cells with a PE-labelled anti-MHC-class II mAb. In addition, the effect of an anti- 
IFNy molecule on the IFNy-induced MHC-Class E expression on keratinocytes is 
exarnined. In this experiment, primary keratinocytes are cultured with IFNy (100 
U/ml) in the presence or absence of different concentrations of anti-IFNy molecules 
or antibodies for 48 hours. IFNy is preincubated with anti-IFNy molecules or 
antibodies for 1 hour at 37°C before adding to the keratinocytes. After culture, cells 
are collected and the expression of MHC-Class II on these activated keratinocytes is 
measured. For this, keratinocytes are incubated (30 minutes at 4°C) with a PE- 
labelled anti-MHC-ClassII mAb (Becton Dickinson), washed twice with PBS and 
fixed. The MHC-Class II expression is further analysed on a FACS-scan. Analogous 
to the described test, the effect of IFNy on the induction of MHC-class II expression 
on B cells can be examined. Also other experiments known to those skilled in the art 
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can be performed in order to evaluate the neutralization capacity of anti-IFNy 
molecules (incl. antibodies). 

For the second test, whereby neutralization of the antiviral activity of IFNy is 
measured, serial dilutions of samples (anti-IFNy molecules or antibodies) are prepared 
in microtiter plates. IFNy is added to each well in a final concentration of 5 antiviral 
protection Units/ml, as tested on A549 cells. The mixtures are incubated for 4 h at 
37°C and 25000 A549 cells are added to each well. After an incubation period of 24 at 
37°C in a CDi incubator, 25 ul of 8x10 s PFU EMC virus/ml is added to the cultures 
for at least 24b. As soon as virus-infected control cultures reach 100% cell 
destruction, a crystal violet staining is performed in order to quantify surviving cells. 
The neutralization capacity of the anti-IFNy molecules or antibodies can be defined 
for instance, as the. concentration of the molecule or antibody needed to neutralize 
c ; ; - 9^ of 5U/ml IFNy. The neutralization potency of the anti- • 

% -i^md^ further assays to evaluate the effect 

of anti-IFNy molecules- (iricL antibodies) on the bioactivity of IFNy are described by 
e.g. Lewis J A. (1995), Kim Y. & Son K. (1996) and by Maeger A. (2002). 
The term "prevention" or "treatment" as used herein refers to either 0) the prevention 
of the disease of interest (prophylaxis), or (ii) the reduction or elimination of 
symptoms, exacerbations or the disease of interest (therapy), or (iii) any process, 
action, application, therapy, or the like, wherein a mammal, including a primate and 
more specifically a human being, is subject to medical aid with the object of 
improving the mammal's condition, directly or indirectly. 

The present invention thus relates to a method for preventing or treating Tl 
inflammatory lung disease comprising administering to a patient a pharmaceutically 
effective amount of an IFNy neutralizing molecule. More specifically, the present 
invention relates to a method for preventing or treating Tl inflammatory lung disease 
comprising administering to a patient a pharmaceutically effective amount of an anti- 
IFNy antibody. According to a specific embodiment, the antibody is the monoclonal 
antibody D9D10H3G5 produced by the hybridoma deposited on August 28, 2001, 
under the Accession No. DSM ACC2521, with the DSMZ-Deutsche Sammlung von 
Mikroorganismen und Zellkulturen GmbH, Mascheroder Weg lb, D-38124 
Braunschweig, Germany. Said monoclonal antibody D9D10H3G5 will be further 
abbreviated throughout the specification and the claims as D9D10. More specifically, 
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the present invention relates to a method for preventing or treating Tl inflammatory 
lung disease comprising' administering to a patient a pharmaceuticaHy effective 
amount of an anti-IFNy antibody D9D10 or a fragment thereof. Furthermore, the 
present invention relates to the use of an anti-IFNy antibody for the manufacture of a 
medicament for preventing or treating Tl inflammatory lung disease, said antibody 
preferably being a monoclonal antibody (e.g. D9D10 as described herein) or a 
humanized monoclonal antibody (e.g. humanized D9D10 as described herein or as 
described in WO99/09055 by Innogenetics N.V.). 

Differently produced antibodies recognizing the" same epitopes as the antibody 
D9D10, as well as antibodies immunologically competing with the antibody D9D10 
for the binding on IFNy are also part of the invention. Therefore, according to a 
further embodiment, the present invention relates to the use of an anti-IFNy antibody 
*> y 'a-' fragment thereof; for preventing or treating Tl inflammatory lung disease, 
v -t.v » whereby said antibody is cliaracterized by its-ability lb Immunologically compete with/ 
the antibody D9D10 for the binding on IFNy. As used herein, the term "to bind in an 
equivalent way" or "immunologically competing'* means that these antibodies inhibit 
the binding of D9D10 to IFNy and that these antibodies neutralize the bioactivity of 
IFNy. Preferred methods for determining antibody specificity and affinity by 
competitive inhibition, e.g. solid phase ELISA, can be found in Harlow et al. (1988), 
Colligan et al. (1992, 1993), Ausubel et al. (1987, 1992, 1993), and MullerR. (1993), 
and in Karlsson et al. (1991) and Malmqvist M. (1999). 

As used herein, the term "pharmaceutical composition 1 * or "composition" or 
"medicament** refers to any composition comprising a molecule, including an 
antibody or fragment thereof, which specifically neutralizes IFNy, preferably in the 
presence of a pharmaceutically acceptable carrier or excipient The present invention 
thus also relates to the use of a pharmaceutical composition comprising at least one 
IFNy neutralizing molecule and an acceptable carrier for preventing or treating Tl 
inflammatory lung disease. More preferably, said composition comprises the antibody 
D9D10 or a humanized D9D10 antibody and a pharmaceutically acceptable carrier. 
Further, said composition optionally comprises other drugs or other antibodies, 
antibody derivates or constructs. With regard to COPD, emphysema, chronic 
bronchitis and chronic obstructive bronchiolitis, examples of such other drugs or other 
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antibodies, antibody derivatives ox constructs are, but are not limited to: 
bronchodilators, corticosteroids, theophylline, antibiotics, Leukotriene B 4 (LT B 4 ) 
inhibitors, chemokine inhibitors, TNF-a inhibitors, anti-IL-8, antioxidants, iNOS 
inhibitors, neutrophil elastase inhibitors, cathepsin inhibitors, ai -antitrypsin, secretory 
leukoprotease inhibitors, elafin, PDE type IV inhibitors, NF-kB inhibitors, adhesion 
molecule blockers, IL-10, p38 MAP kinase inhibitors, PB-kinase inhibitors and TNF- 
tip peptides as described in WO 00/09149; with regard to severe asthma: p2-agonists, 
anticholinergics, corticosteroids (e.g. prednisone); with regard to sarcoidosis: 
corticosteroids, cytotoxic agents, immunomodulators (e.g. chloroquine, 
hydroxychloroquine and TNF inhibitors such as pentoxifylline and thalidomide) and 
the antileprosy drugs clofazimine and minocycline; with regard to berylliosis: 
. ..corticosteroids; with regard to cystic fibrosis: antimicrobial agents, corticosteroids and 
j*- »'," /non-steroidal anti-inflammatory drugs such as tbuprofen. •* . - ' 

It should also be clear mat any possible mixture of any IFNy neutralizdng molecule, 
antibody or composition described in the specification may be part of the above- 
indicated pharmaceutical composition. The proportion and nature of said 
pharmaceutical compositions are determined by the solubility and chemical properties 
of the selected compound, the chosen route of administration, and standard 
pharmaceutical practice. 

The EFNy neutralizing molecule, antibody or a fragment thereof, and more preferred 
the monoclonal antibody D9D10 or a humanized D9D10 antibody, or a fragment or 
construct thereof, may thus be administered or delivered in the form of any suitable 
composition as described in the specification by any suitable method of 
administration within the knowledge of one skilled in the art. 
As used herein, the term "pharmaceutically acceptable carrier or excipient", whereby 
the term carrier and excipient are used interchangeably, refers to a diluent, adjuvant, 
or vehicle with which the merapeutic molecule is administered. It includes any and all 
solvents, dispersion media, aqueous solutions, coatings, antibacterial and antifungal 
agents, isotonic and absorption delaying agents, and the like. The use of such media 
and agents for pharmaceutically active substances is well known in the art. Except 
insofar as any conventional media or agent is incompatible with the active ingredient, 
the use thereof in pharmaceutical compositions is contemplated. Supplementary active 
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ingredients can also be incorporated into the compositions of the invention. A 
composition is said to be "pharmacologically acceptable 11 if its adniinistration can be 
tolerated by the recipient 

Immunization. 

Another method to neutralize the bioactivity of EFNy is by immunization. 
There is an increased focus on methods of instructing the recipient's own immune 
system to generate endogenous antibodies of the appropriate specificity by means of 
immunization. However, mammals do not generally have high-titre antibodies against 
self-proteins in serum because of homeostatic tolerance mechanisms that prevent their 
formation (autotolerance). u ^V.:-'---- • 

•It has been shown (by :MumLetal.,499^ * 
B lymphocytes recognizing self-proteins are physiologically present in normal 
individuals. However, in order for these B lymphocytes to be induced to actually 
produce antibodies reactive with the relevant self-proteins, assistance is needed from 
cytokine producing T helper lymphocytes (Th-cells or Th-lymphocytes). Normally 
this help is not provided because T lymphocytes in general do not recognize T-cell 
epitopes derived from self-proteins when presented by antigen presenting cells 
(APCs) such as dendritic cells, macrophages and B cells. However, by providing an 
element of "foreignness" in a self-protein, T-cells recognizing the foreign element are 
activated upon recognizing the foreign epitope on an APC (such as, initially, a 
mononuclear cell). Polyclonal B lymphocytes (which are also specialised APCs) 
capable of recognizing self-epitopes on the modified self-protein, also internalize the 
antigen and subsequently present the foreign T-cell ephope(s) thereof, and the 
activated T lymphocytes subsequently provide cytokine help to these self-reactive 
polyclonal B lymphocytes. Since the antibodies produced by these polyclonal B 
lymphocytes are reactive with different epitopes on the modified polypeptide, 
including those which are also present in the native polypeptide, an antibody cross- 
reactive with the non-modified self-protein is induced. In conclusion, the T 
lymphocytes can be led to act as if the population of polyclonal B lymphocytes have 
recognized an entirely foreign antigen, whereas in tact only the added or inserted 
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epitope(s) is/are foreign to the host In this way, antibodies capable of cross-reacting 
with non-modified self-antigens are induced. 

Different kinds of immunization approaches mat are able to break B-cell tolerance 
and circumvent antibody tolerance mechanisms without inducing auto-antibody- 
mediated pathology and toxicology are well known by the skilled person and are 
outlined hereunder. 

Accordingly, the present invention relates to the prevention or treatment of Tl 
inflammatory lung disease by immunization with a pharmaceutical composition 
comprising immunogenic IFNy proteins and/or EFNy derived (polypeptides. These 
IFNy-related compounds are capable of raising auto-antibodies and/or T cells when 
administered in vivo. The autorantibodies are able to neutralize and inhibit the 
biological actiyitiesx>fendo^ousfy^ invention thus 

relates to the use of immunogenic IFNy or IFNy derived (polypeptides for the 
manufacture of a medicament for preventing or treating a Tl infla mm atory lung 
disease. 

"Immunization" means that a substance or composition of matter exhibits or induces 
an immun e response resulting in endogenous antibody production concomitant with 
or without T-cell help. Endogeneous antibody production against IFNy can be 
measured using standard techniques, e.g. by ELISA. 

The term "immunogen" is intended to denote a substance which is capable of 
inducing an immune response in a certain mammals, including primates and more 
specifically humans. It will therefore be understood that autologous IFNy is not an 
immunogen in the autologous host under non-pathogenic conditions. It is necessary 
to use either a strong adjuvant and/or to co-present foreign T helper epitopes with the 
autologous IFNy in order to mount an immune response against autologous IFNy and 
in such a case the "immunogen" is the composition of matter which is capable of 
breaking autotolerance. Other immunogens described in the current invention include 
but are not limited to modified IFNy, non-self IFNy (i.e. IFNy from another species) 
and antigen presenting cells loaded with IFNy. The term "immunogenic IFNy" thus 
specifically relates to: 
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- modified IFNy and/or, 

- non-self IFNy derived from another species (mammalian or other) administered 
with or without an adjuvant and/or, 

- autologous IFNy co-presented or in combination with an adjuvant and/or, 

- autologous antigen presenting cells, such as dendritic cells, loaded with IFNy. 

The expressions "IFNy 0 IFNy protein" and "IFNy polypeptide" which are used 
interchangeably, refer to a family of polypeptide molecules mat include human IFNy 
from natural sources, synthetically produced in vitro, or obtained by genetic 
manipulation including methods of recombinant DNA technology. The amino acid 
sequence variants preferably share at least about 65% sequence homology, more 
preferably at least about 75% sequence homology, even more preferably at least about 
85% sequence homology; most preferably at ieast about 90% sequence homology 
with any domain, and preferably 4 with'fhe receptbr"5hiding dpmain(s) of the native 
human IFNy amino acid sequence. Several databases and tools for determining amino 
acid homology are known by the person skilled in the art, e.g. BLAST®, and are 
described by Gish W. & States D J. (1 993) and in "Bioinfbrmatics: sequence and 
genome analysis", Mount (ed.), Cold Spring Harbor Laboratory Press (2001). The 
definition specifically covers variously glycosylated and unglycosylated forms of 
native human IFNy and of its amino acid sequence variants. 

A "modified IFNy" is an IFNy protein or IFNy derived (polypeptide which has been 
subjected to changes in its primary structure. Such a change can e.g. be in the form of 
fusion or conjugation of an IFNy polypeptide to a suitable fusion partner (i.e. a change 
in primary structure exclusively involving C-and/or N-terminal additions of amino 
acid residues) and/or it can be in the form of insertions and/or deletions and/or 
substitutions in the amino acid sequence of IFNy. It should also be noted that the 
IFNy protein can become immunogenic due to certain modifications resulting from 
the recombinant production process, isolation, handling, or storage of the protein. 
According to a preferred embodiment of the present invention the IFNy protein is 
rendered immunogenic by its modification. 
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One technique involves chemically cross-linking of the IFNy self-protein (or 
(poly)peptide(s) derived from it) to a highly immunogenic non-self carrier protein 
such as, but not limited to, keyhole limpet haemocyanin (Kim, 2001), ovalbumin 
(Richard, 2000), tetanus toxoid, detoxified difreria or cholera toxin (Talwar, 1999), 
bacterial outer membrane proteins (Gonzalez, 2000), E.coli enterotoxin (Lowenadler, 
1994), heat shock proteins (Udono, 1993), and viral-like particles (Chackerian, 2002; 
Storni, 2002). The carrier protein contains several different foreign T-cell epitopes 
needed to trigger the activation of T-cells which in their turn provide help to B-ceHs 
that produce antibodies specifically directed against the conjugated IFNy serf-antigen. 
Instead of whole carrier proteins, the chemical cross-linking of foreign MHC Class H 
restricted T-cell epitopes may also be efficient for the induction of auto-immune 
responses against IFNy (Sad, 1992). The current myerrtion thus relates to the use of 
.mamunogenic ^rtOTthe nwufec 
; Tl irrflainmatp^^^ 
IFNy by crosslinking IFNy to an immunogenic non-self carrier protein. Furthermore, 
the current invention also relates to the use of immunogenic IFNy for the manufacture 
of a medicament for preventing or treating a Tl inflammatory lung disease, whereby 
the IFNy protein is modified to immunogenic IFNy by chemical cross-linking of one 
or more foreign MHC Class H restricted T-cell epitopes. 

A variant on the carrier protein technique involves the construction of a gene 
encoding a fusion protein comprising both carrier protein or foreign T-cell epitope(s) 
and the IFNy serf-protein or B-cell epitope(s) derived therefrom. The fusion protein 
may be expressed in a suitable host cell in vitro, the gene product purified and then 
delivered as a conventional pharmaceutical composition co-presented with or without 
adjuvant The current invention thus also relates to the use of a fusion protein for the 
manufacture of a medicament for preventing or treating a Tl inflammatory lung 
disease, whereby the fusion protein comprises a carrier protein or at least one foreign 
T-cell epitope and the IFNy self-protein or B-cell epitope(s) derived therefrom. 
Alternatively, the fusion gene may be administered directly as part of a nucleic acid 
vaccine. 
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The foreign T-ceD epitope(s) can not only be conjugated to the amino- or carboxy- 
tenninal end of the human IFNy self-protein but can alternatively be inserted into the 
human IFNy protein either at random or at sites predicted not to interfere with the 
general conformational structure. As a result, T-cell help arises either from mis 
epitope(s) or from junctional sequences. 

A more refined approach has been described by Dalum and colleagues wherein a 
small part of target molecule is substituted by a single MHC Class II restricted T cell 
epitope (Dalum L, 1999). The same approach can be used to introduce multiple 
epitopes by substitution. The substituted epitope is supposed not to interfere with the 
folding of the protein resulting in the adoption of a fully native conformation identical 
to the one found in the native endogenous self-protein. Therefore, it is highly probable 
mat antibodies recognizing the immunogen will also recognize and at best neutralize 
the endogenous self-protein. . -. z '• * % <\ - \ 

, One, preferred version of ^..embotftpe^ described in. WO 95/05849 

by Eisner Henrik et aL, which discloses a method for down-regulating self-proteins by 
immunizing with analogues of the self-proteins wherein a number of amino acid 
sequence(s) has been substituted with a corresponding number of amino acid 
sequence(s) which each comprise a foreign mmrunodominant T-cell epitope, while at 
the same time maintaining the overall tertiary structure of the self-protein in the 
analogue. For the purposes of the present invention it is, however, sufficient if the 
modification (be it an amino acid insertion, addition, deletion or substitution) gives 
rise to a foreign T-cell epitope and at the same time preserves a substantial number of 
the B-cell epitopes in IFNy. The present invention thus relates to the use of 
immunogenic IFNy for the manufacture of a medicament for preventing or treating a 
Tl inflammatory lung disease, wherein the IFNy protein is modified to immunogenic 
IFNy by mtroducing at least one foreign T-cell epitope into IFNy by insertion, 
substitution, addition and/or conjugation. Said foreign T-cell epitope can be any 
natural or synthetic T-cell epitope as described herein. 

A "foreign T-ceH epitope" is a peptide which is able to bind to an MHC molecule and 
stimulates T-cells in an animal species. Preferred foreign epitopes are "promiscuous" 
epitopes, ie. epitopes which bind to a substantial fraction of polymorphic MHC class 
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II molecules in an animal species. A term which is often used interchangeably in the 
art is the term "universal T-cell epitopes" for tins kind of epitope. 

A number of naturally occurring "promiscuous" T- cell epitopes exist which are active 
in a large proportion of individuals of an animal species, including human, and these 
are preferably introduced in the IFNy composition thereby reducing the need for a 
very large number of different analogues in the same composition. 
The promiscuous epitope can according to the invention be a naturally occurring 
human T-cell epitope such as epitopes from tetanus toxoid (e. g. me P2 and P30 
epitopes in WO 00/20027), diphtheria toxoid, influenza virus hemagluttirjin (HA), and 
P. falciparum CS antigen. 

Over the years a number of other promiscuous T-cell epitopes have been identified. In 
^particular, peptides capable of binding a large proportion of HLA-DR molecules 

:.:racodedty^ 

■ • possible T-cell epitopes to be introduced in analogues used according to the present 
invention. Additional epitopes are discussed in the following references: Kilgus et aL, 
1991; Omtreras et aL, 1998; Doolan et aL, 2000, Launois et al., 1994; Mustafa et aL, 
2000; Fernando et aL, 1995; Gaudebout et aL, 1997; Friedl-Hayek et aL, 1999; 
Kobayashi et aL, 2000. All epitopes listed in these references are relevant as 
candidate epitopes to be used in the present invention, as are epitopes which share 
common motifs with these. 

Alternatively, the epitope can be any synthetic or artificial T-cell epitope which is 
capable of binding a large proportion of haplotypes. In this context the pan DR 
epitope peptides ("PADRE") described in WO 95/07707 and in the corresponding 
paper by Alexander J. et al. (1994) are interesting candidates for epitopes to be used 
according to the present invention. 

Another mechanism provides for the generation of a multiplicity of potential T-cell 
epitopes, yet simultaneously retains the target molecule in a conformation close to the 
native form (Ciapponi,1997). These properties can be achieved by rendering one or 
several mutations in a self-protein to produce a sequence at those points which can be 
found in an analogous protein from a second mammalian species. Mutations can be 
applied to consecutive amino acids or locally dispersed amino acids. 
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The current invention relates to the use of immunogenic IFNy for the manufacture of 
a medicament for preventing or treating a Tl inflammatory lung disease, whereby the ^ 
EFNy protein is modified to immunogenic IFNy by rendering one or several mutations 
in the EFNy self-protein. Such mutations may in effect produce a sequence at those 
points which can he found in an analogous protein from a second mammali an species. 
Alternatively, B-cell epitopes of IFNy from a first mammalian species may be grafted 
(e.g. by insertion or substitution) into the framework of a protein from a second 
mammalian species such that the modified protein is able to raise in the first species 
an immunogenic response directed to the natural IFNy protein from which the B-cell 
epitopes are derived. A specific embodiment of the current invention thus relates to 
the use of immunogenic IFNy for the manufacture of a medicament for preventing or 
treating a Tl inflammatory lung disease, whereby a protein from a second mammalian 
' species is modified to an nrmiundge& b^ B-cell epitopes from an IFNy protein 

-~ - gjjjjf^ first ^ ffn^^KaR yjpeafes into & ^rrame work of protein from the second 
mammalian species. Preferably, the first mammalian species is human. 

Auto-antibodies in humans can also be induced by immunization with a non-modified 
analogous protein from a second mammalian species (Vernersson, 2002). Antibodies 
directed against the analogous protein are suspected to cross-react with the human 
self-protein resulting in the neutralization of its biological activity. The invention thus 
also relates to the use of immunogenic IFNy for the manufacture of a medicament for 
preventing or treating a Tl inflammatory lung disease, whereby the immunogenic 
EFNy is a non-self IFNy derived from a second mammalian species. 

Anti-human IFNy auto-antibodies in humans can also be achieved by immunization 
with autologous antigen presenting cells (AFCs) ex vivo loaded with human IFNy (Li, 
2002). The invention thus also relates to the use of at least one autologous antigen 
presenting cell loaded with IFNy for the manufacture of a medicament for preventing 
or treating a Tl inflammatory lung disease. More particularly, the invention relates to 
the use of at least one autologous dendritic ceU loaded with IFNy for the manufacture 
of a medicament for preventing or treating a Tl inflammatory lung disease 
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Thus, given the general junctional restraints on the immunogenicity of the constructs, 
the invention allows for all kinds of permutations of the original IFNy sequence, and 
all kinds of modifications therein. 

Some of the IFNy proteins of the pharmaceutical composition are sufficiently 
immunogenic, but for some the immune response will be enhanced if the composition 
further comprises an adjuvant substance. It is especially preferred to use an adjuvant 
which can be demonstrated to facilitate breaking of the autotolerance to autoantigens. 
Various methods of achieving adjuvant effect for the composition are known. General 
principles and methods are detailed in "Hie Theory and Practical Application of 
Adjuvants", 1995, Duncan E. S. Stewart-Tull (ed.), John Wiley & Sons Ltd., and also 
in "Vaccines : New Generation Immunological Adjuvants", 1995, Gxegoriadis G etal. 
(eds.), Plenum Press, New York: ^ ......^ , . 

Preferred adjuvants facilitate uptake of the molecules by APCs, such as dendritic 
cells, and activate these. Non-limiting examples are selected from the group 
consisting of an immune targeting adjuvant; an immune modulating adjuvant such as 
a toxin, a cytokine, and a mycobacterial derivative; an oil formulation ; a polymer; a 
micelle forming adjuvant; a saponin; an immunostimulating complex matrix (ISCOM 
matrix); a particle; DDA aluminium adjuvants; DNA adjuvants; y-inulin; and an 
encapsulating adjuvant Details relatmg to composition and use of immunostimulating 
complexes can e.g. be found in the above-mentioned text-books dealing with 
adjuvants, but also Morein B. et aL, 1995, as well as Barr I.G. and Mitchell G.F., 
1 996, provide useful instructions for the preparation of complete immunostimulating 
complexes. The current invention thus also relates to the use of a pharmaceutical 
composition comprising immunogenic IFNy and an adjuvant for treating Tl 
inflammatory lung disease. More specifically, the current invention relates to the use 
of a pharmaceutical composition comprising autologous IFNy and an adjuvant for 
treating Tl inflammatory lung disease. 

Another approach of immunization includes the technology of nucleic acid 
immunization, also known as "genetic immunization", "gene immunization" and 
tT DNA vaccination". The present invention thus also relates to the use of a DNA 
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vaccine for preventing or treating Tl inflammatory lung disease. 
In this embodiment, the introduced nucleic acid encoding the modified IFNy protein 
as described herein is preferably DNA which can be in the form of naked DNA, DNA 
formulated with charged or uncharged lipids, DNA formulated in liposomes, 
emulsified DNA, DNA included in a viral vector, DNA formulated with a 
transfection-facilitating protein or polypeptide, DNA formulated with a targeting 
protein or polypeptide, DNA formulated with calcium precipitating agents, DNA 
coupled to an inert carrier molecule, and DNA formulated with an adjuvant In this 
context it is noted that practically all considerations pertaining to the use of adjuvants 
in traditional vaccine formulation apply to the formulation of DNA vaccines. Hence, 
all disclosures herein which relate to use of adjuvants in the context of protein or 
(poly)peptide based pharmaceutical compositions apply mutatis mutandis to their use 
.in nucleic acid vacciriation technology. The same holds true for other considerations 
relating to formulation and mode and route of administration and, hence, also these 
considerations discussed herein in connection with a traditional pharmaceutical 
composition apply mutatis mutandis to their use in nucleic acid vaccination 
technology. 

Accordingly, the present invention also relates to a method of preventing or treating 
Tl inflammatory rung disease by immunization with a pharmaceutical composition 
comprising a nucleic acid sequence encoding a immunogenic IFNy protein and/or 
IFNv-derived (polypeptide. More specifically, the present invention relates to the 
use of a nucleic acid sequence encoding an immunogenic IFNy protein and/or IFNy- 
derived (polypeptide for the rnanufacture of a medicament for preventing or treating 
a Tl inflammatory lung disease. 

Under normal circumstances, the nucleic acid of the vaccine is introduced in the form 
of a vector wherein expression is under control of a viral promoter. 
Therefore, also provided are an expression vector which comprises a polynucleotide 
of the herein described proteins or peptides and which is capable of expressing the 
respective proteins or peptides, a host cell comprising the expression vector and a 
method of producing and purifying herein described proteins or peptides, 
pharmaceutical compositions comprising the herein described proteins or peptides and 
a pharmaceuticaUy acceptable carrier and/or adjuvants. 
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Detailed disclosures relating to the formulation and use of nucleic acid vaccines are 
available, e.g. by Donnelly JJ. et al, 1997 and 1997a. 

Administration 

The molecule, protein, composition or agent of the current invention may be 
administered in any manner which is medically acceptable. In addition, it can at any 
time be administered together, simultaneously or sequentially, with another separate 
substance, molecule, antibody, composition, or a pharmaceutically and 
immunologically acceptable carrier and/or vehicle and/or an adjuvant 

Any of the conventional methods for adrninistration of a pharmaceutical composition 
are applicable e.g/parenterally, orally or by either subcutaneous, intradermal, 
1 '■' subdermaiC nStovenous, mtraarterial or mtramuscular injection. Other modes of 
" Y a\mriiisn^6n^ buccal, sublinqual, 

intraperitoneal, mtravaginal, anal, and intracranial applications. Depending on the 
specific circumstances, local or systemic adrrjinistration may be desirable. 
One skilled in the art of preparing formulations can readily select the proper form and 
mode of administration depending upon the particular characteristics of the molecule, 
protein, composition or agent selected, the disease state to be treated, the stage of the 
disease, and other relevant circumstances. 

According to the specific case, the "pharmaceutical^ effective amount" or "amount 
effective" is one that is sufficient to produce the desired effect This can be monitored 
using several end-points known to those skilled in the art such as, but not limited to, 
mortality, morbidity, and the like. According to the specific case, the 
pharmaceutically effective amount should be determined as being the amount 
sufficient to cure the recipient in need of treatment, to prevent or at least to partially 
reduce or halt the disease or injury and its complications. The term Recipient" is 
intended to include living organisms, e.g. rnammals, primates, and more specifically 
humans. Amounts effective for such use will depend on the severity of the disease 
and the general state of the recipient's health. As such, dosage of the administered 
molecule, protein, composition or agent will vary depending upon such factors as the 
recipient's age, weight, height, sex, general medical condition, previous medical 
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history, concurrent treatment with other pharmaceuticals, etc. Administration can be 
as a single dose or repeated doses one or more times after a specific period. When 
adrninistering by injection, the adrninistration may be by continuous injection, or by 
single or multiple boluses. Typically, such compositions are prepared as injectables 
either as liquid solutions or suspensions; solid forms suitable for solution in, or 
suspension in liquid prior to injection may also be prepared. The preparation may also 
be emulsified. 

The active ingredient of the pharmaceutical composition is often mixed with 
excipients or carriers which are pharmaceutically acceptable and compatible with the 
active ingredient Such excipients are inherently nontoxic and nontherapeutic. 
Examples of such excipients are water, saline, glycerol, ethanol, Ringer's solution, 
. ;/f dextrose' solution and Hank's solution, and/or combinations thereof. Nonaqueous 
\ . , exc^ients suet as fixed oils and ethyl oleate may also be used. A preferred excipient 
is 5% dextrose in saline. The excipient may contain minor amounts of additives such 
as substances that enhance isotonicity and chemical stability, including buffers and 
preservatives. In addition, if desired, the composition may contain minor amounts of 
auxiliary substances such as wetting or emulsifying agents, pH buffering agents, or 
adjuvants which enhance the effectiveness of the composition. Examples of adjuvants 
are sterile diluents such as water for injection, saline solution, fixed oils, polyethylene 
glycols, glycerine, propylene glycol or other synthetic solvents; antibacterial agents 
such as benzyl alcohol or methyl paraben; antioxidants such as ascorbic acid or 
sodium bisulfite; chelating agents such as ethylene dUammetetraacetic acid; buffers 
such as acetates, citrates or phosphates, and agents for the adjustment of tonicity such 
as sodium chloride or dextrose. 



LEGEND TO THE FIGURE 

Figure 1 : TNF-alfa levels were measured in the serum of the animals after 6 weeks of 
smoking. Sera from 3 placebo-treated animals and from 3 animals from the anti- 
IFNgamma treated group were teste tlTNTF-alfe was measured using an in house 
developed ELISA. The detection limit is 4pg/mL As shown in this figure, treatment 
of the smoking animals with anti-IFNgamma inhibits the TNF-alfa production. 
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EXAMPLES 
Example 1: 

Measurement of IFNv in lungs of patients w ith Tl inflammation 

Immunological inflammation may be of a Type 1 with predominance of interleukin 2 
(IL-2) and interferon gamma (DFNy) production or a Type 2 characterized by 
predominant IL-4 and IL-5 production. Presence of TFNy in the lungs of patients with 
XI inflammatory lung diseases can be measured in different ways as outlined 
hereunder. 

C-i--.? One method is the measurement of cytokine levels' in spontaneously produced and/or 
uvVLmduced sputum. \ Sputum is. defined as expectorations of. fluid, cells and solutes that 
are present in the' lining fluid of the upper bronchial tree. Spontaneous sputum can be 
obtained in a simple and non-invasive way whilst induced sputum is induced by 
exposure of individuals to a nebulised saline solution (Out et aL 2001). Protease 
inhibitors can be added shortly after isolation. 

The gel and sol phase in sputum can be separated from each other by means of 
ultracentritugation (50.000g; 4°C). Otherwise, mucus can be homogenized by 
treatment with mthiotreitol (DTT) (Karpati et aL, 2000). Additional treatment by 
DNAse to degrade any DNA present or treatment with trypsin-EDTA may be 
necessary. Further low speed centrifugation (300g) of homogenised sputum allows the 
separation of supernatant from the cellular compartment Supernatant can be used as 
such or concentrated and eventually stored at -70°C until assessment of cytokine 
levels. 

BAL fluid is obtained by standard lavage protocol consisting of infusing 20 ml 
aliquots of sterile saline solution through an aspiration port followed by lavage 
collection through same. This procedure is repeated 5 times. 

Sputum and/or BAL is collected from severe COPD patients (FEV1 < 30% predicted 
according to the GOLD criteria), moderate COPD patients (30% £ FEV1 <80% 
predicted according to the GOLD criteria), pack-year matched healthy smokers 
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(normal FEV1 and no chronic symptoms of cough ox sputum production) and control 
non-smokers. Patients are well characterized: age, gender, pack-years smoking 
history, lung function test, acute exacerbations, inflam m ation. 

Fluid phase of sputum or BAL is evaluated for presence of IFNy by means of the 
Enzyme Linked Immunosorbent Assay (ELISA) method. A proteolytic environment 
like sputum and the treatment of sputum with reducing agents (DTT) may affect 
antigenic determinants as well as the characteristics of the antibodies and thus the 
performance of the immunoassays. Therefore, a particular assay has to be validated 
for its application in sputum. Commercially available kits from Medgenix or R&D 
Systems or Amersham Biosciences can be used to determine IFNy immunoreactivities 
(Keatings, 2002). 

Cellular fractions can be assessed for the presence of relative proportions of different 
cell types. by Wright stain an cytospin slides.- Cellular fractions can further be. 
a'.-: ././analysed for IFNy production, by. immunomstochemistry on cytospin slides or RT; 
PCR on total cell RNA or by F ACS analysis of intracellular cytokines. 
The leakage of plasma proteins (e.g. albumin, fibrinogen) from the blood into the 
airspace may be considered as an overall marker for inflammation. 
Presence of IFNy can also be assessed in biopsies of smokers, non-smokers or ex- 
smokers with mild COPD or in lung fragments obtained by lobectomie of severe 
COPD patients. IFNy can be evaluated by immunohistochemistry or RT-PCR. 

Example 2: 

Effect of blocking Ifa-gamma. by anti-mouse Hn-gamma Mab. on cigarette 
smoke induced emphysema in mice 

INTRODUCTION 

Chronic Obstructive Pulmonary Disease (COPD) is characterized by the progressive 
development of a not fully reversible airflow limitation (Pauwels et aL, 2001). The 
airflow lirnftation is due to a variable mixture of respiratory bronchiolitis and 
emphysema. A major risk fector for COPD is cigarette smoking. Inflammation of the 
airways and the lungs is thought to play a major role in the pathogenesis of COPD. 
Human studies clearly illustrate a smoking-induced inflammatory response, 
comprised of neutrophils, macrophages, dendritic cells, eosinophils, CD4 + and CD8* 
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T-lymphocytes in smokers' airways and lung parenchyma (Retamales et aL, 2001; 
Casolaro et al., 1988). The exact role of individual inflammatory cells and mediators 
is unknown at the moment 

Wang et al (2000) demonstrated that interferon gamma (IFN-garnma) causes 
emphysema with alveolar enlargement, enhanced lung volumes, enhanced pulmonary 
compliance, and macrophage- and neutrophil-rich inflammation when inducibly 
targeted, in a transgenic fashion, to the adult murine lung. Prominent protease and 
antiprotease alterations were also noted in these mice. They included the induction 
and activation of matrix metalloproteinase (MMP)-12 and cathepsins B, H, D, S, and 
L, the elaboration of MMP-9, and the selective inhibition of secretory leukocyte 
proteinase inhibitor. 

The aim of the current study is primary to investigate the effect of blocking EFN- 
;. gamma on the development of emphysema in mice exposed for six months to 
.i ': ^, cigarette smoke. A. secondary objective is .to. study the effect of anti-mouse IFN- 
• gamma mAb on the cigarette smoke induced pulmonary inflammati on. 

DESIGN OF THE STUDY 

Three groups of 15 mice are followed for 24 weeks. 

Group I is exposed to room air and treated twice a week (Monday and Thursday) 
mtraperitoneally with vehicle. 

Group II is exposed to cigarette smoke 5 days a week and treated twice a week 
(Monday and Thursday) intraperitoneally with vehicle. 

Group HI is exposed to cigarette smoke 5 days a week and treated twice a week 
(Monday and Thursday) mtraperitoneally with lOOug anti-mouse IFN-gamma mAb, 
E* 

Blood samples (300-400ul) are taken weekly (Thursday) from the ocular sinus. Serum 
is prepared from each sample. Serum concentrations of anti-IFN-garnma mAb F3. 
TTThJ-p rgmmgtj TL-6. TNF alia. IL-8. IL-16. different chemokines and other p arameters. 
are analyzed using ELISA technology. NO was measured using Colormetric Nitric 
Oxide detection kit 

Immediately following the last exposure, animals are sacrificed and emphysema and 
lung inflammation are quantified using the following parameters: 



WO 2004/085477 



PCTVEP2004/050375 



32 



Emphysema: Mean Linear Intercept, Mean Alveolar Surface, Mean number of 

alveolar wall breaks/alveolar space. 

Inflammation : 

BAL fluid: total number of cells, differential cell count for macrophages/monocytes, 
neutrophils, eosinophils and lymphocytes. 

Lung tissue (single cell suspension): total number of cells, macrophages, dendritic 
cells, lymphocytes (CD3+), CD4+ lymphocytes, CD8+ lymphocytes, activated CD4+ 
lymphocytes, activated CD8+ lymphocytes. 

METHODS 
Animals 

Male C57B1/6 mice, 10 wks old (at the start of the experiment, Le. pre-bleeding), are 
purchased from Harlan (Zeist,»:The Netherlands). The mice are kept in standard animal 
research facilities.and receive ibod and water adlibiturn. Mice are kept in groups of 6. 
The local Ethics Committee approved all in vivo manipulations. 
Experimental design 

Groups of 5 mice are exposed to the tobacco smoke of 5 cigarettes (Reference 
Cigarette 1R3, University of Kentucky, Lexington) per exposure. There are 4 
exposures a day with a 30 minutes smoke-free interval between each exposure. The 
animals smoke 5 days a week for up to 24 weeks. The control group is exposed to air. 
At week 24, mice are sacrificed and inflammatory parameters are examined in 
bronchoalveolar lavage (BAL) fluid and lung single cell suspension. Besides, 
histological evaluation of lung parenchyma is performed. 
Tobacco smoke chamber 

Mice are exposed to cigarette smoke, with the use of a smoking apparatus (S. Shapiro, 
Washington University Medical Center, USA) with the chamber adapted for a group 
of 6 mice (chamber volume of 7500 cm 3 ). An optimal smoke:air ratio of 1:12 is 
obtained by ejecting smoke and pressurized air at a flow rate of 200 mVmin and 2.4 
L/min respectively. 
Bronchoalveolar lavage 

Animals are sacrificed after i.p. injection of an overdose of pentobarbital (Sanofi, 
Libourne, France) and the trachea is surgically exposed and cannulated to perform 
bronchoalveolar lavage. 1 ml of Hank's balanced salt solution (HBSS) (GIBCO 
BRL), free of ionized calcium and magnesium, and supplemented with 0.05 mM 
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EDTA (Sigma) is instilled 3 times via the tracheal cannula and recovered by gentle 
manual aspiration. The recovered bronchoalveolar lavage fluid (BAL) is centrifuged, 
the cell pellet is washed twice and finally resusp ended in 1 ml of HBSS. A total cell 
count is performed in a Burcker chamber and the differential cell counts (on at least 
400 cells) are performed on cytocentxifuged preparations after May-Grunwald- 
Giemsa s tainin g Flow cytometric analysis of BAL-cells is also performed (see 
below). 

The supernatant of fee BAL is stored at -80°C for measurement of IFN-gamma. 
Buffers and mediator preparation of single cell suspensions and 
immunofluorescent labeling 

Digestion medium consists of RPMI 1640 supplemented with 2 mM I^gjutamine, 10 
ug/ml streptomycine, 100 U/ml penicillin, 5 % FCS, 0.001 % 0-mercaptoethanol (all 
from GIBCO BRL),l-mg/ml collagenase type 2 (WorthmgtonvBiochemical Corp.), 
and 0.02 mg/ml DNase2{gjade4I'from bovine pancreas; Boehrmger). FACS-EDTA 
buffer contains PBS (GIBCO BRL) without Ca 2+ or Mg*, 0.1 % azide, 5 % EDTA- 
treated FCS, and 5 mM EDTA. EDTA-treated FCS is prepared by passing FCS 
through a 0.2 um filter and mixing 1 ml of a 0.1 M msodhnn EDTA solution with 10 
ml of filtered FCS. 

Preparation of lung single cell suspensions 

Following BAL, the pulmonary and systemic circulation is perfused with saline 
containing 5 mM EDTA to remove the intravascular pool of cells. One lung is used 
for histology, the other is used for the preparation of a cell suspension. The lung is 
thoroughly minced using iridectomy scissors and incubated for 30 min in digestion 
medium in a humidified incubator at 37 °C and 5 % CO2- Organ fragments are 
resusp ended, fresh digestion medium is added, and incubation is extended for another 
15 min. After a final resuspension, very few organ debris are left Samples are 
centrifuged and resuspended in calcium and magnesium-free PBS containing 10 mM 
EDTA at room temperature. Finally, the cells are subjected to RBC lysis, washed in 
FACS-EDTA, passed through a 50 Jim cell strainer, and kept on ice until labeling. 
Cell counting is performed with a Z2 Beckman-Coulter particle counter (Beckman- 
Coulter). 
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Labeling of BAL-cells and lung single cell suspensions for flow cytometry 
Cells are pre-incubated with Fc-receptor blocking antibody (anti-CD16/CD32, clone 
2.4G2) to reduce non-specific binding. Monoclonal antibodies used to identify mouse 
DC populations are: biotinylated anti-CDllc (N418) and PE-conjugated anti-IA b 
(AF6-120.1), followed by sfreptavidme-aUophycoc^ranine (Sav-APC) (all from BD 
PharMIngen). Isotype controls are PE-conjungated rat IgG 2a ^ J rat Igfhb and armenian 
hamster IgG^. The following antibodies are used to stain mouse T-cell 
subpopulations: FTTC-conjugated anti-CD4 (L3T4), FTTC-conjugated anti-CD8 (Ly- 
2), and biotinylated anti-CD3 (145-2C11) monoclonal antibodies. The additional 
marker used for activation is anti-CD69 (H1.2F3). Biotinylated anti-CD3 is revealed 
by incubation with Sav-APC (all from BD Pharmingen). Monocytes/macrophages 
will be identified using FSC/SSC and CD1 lc staining. 
. As a last step before. analysis; cells are mcnibated wi^ 7-aniino-actmoinycin (7-AAD 
. , , , .or ■ viaprobe, : BD c-Phaui iia gen) for dead .cell, .exclusion. vAll labeling reactions are. 
performed on ice'in FACS-EDTA buffer. 

Flow cytometry data acquisition is performed on a dual-laser FACS Vantage™ flow 
cytometer running CELLQuest™ software (Becton Dickinson). HowJo software 
(www.Treestar.com) is used for data analysis. 
Histology 

After clamping the main bronchus of the lung excised for the preparation of a cell 
suspension, fixative (4% paraformaldehyde in PBS) is gently infused through the 
trachea] cannula by a continuous-release pump under pressure and volume controlled 
conditions (12 ml/hour, 3 psi, 10 min/lung). The lung is resected and fixed for an 
additional 4 h. After routine paraffin embedding, 3 urn sections are stained with 
hematoxylin and eosin (H&E) (Klinipath) and examined by ligjit microscopy for 
histological changes. 

Quantification of emphysema is performed in a blinded fashion using a Zeiss KS400 
Image Analyzer system running a custom-made morphometry program. The mean 
linear intercept (Lm) is measured for each mouse from 10 random fields by means of a 
100 x 100 um grid [15]. The mean alveolar surface (A m ) is also measured in 10 
random fields per mouse. The number of alveolar wall breaks is counted per field and 
divided by the number of alveolar spaces in that field. The mean number of 
breaks/alveolar space is calculated from 10 random fields per mouse. 



WO 2004/085477 



PCT7EP2004/050375 



35 



RESULTS: 

LEflect of ftnti-tFN-gamma mAb treatment on cir culating TNF-alfa levels 
induced in smoking animals 

Proinflammatory cytokines, particularly IL-lbeta and TNF, may amplify the 
inflammatory response in COPD and be linked to disease severity. TNF-alfe is 
present in high concentrations in the sputum of COPD patients. Serum concentration 
of TNF-alfe are increased in weight-losing COPD patients, suggesting that it may 
play a role in the cachexia of severe COPD. TNF-alfe inhibits the expression of 
skeletal muscle proteins via activation of NF-kB. This suggests that inhibitors of 
TNF-alfa might be useful in reversing the skeletal wasting seen in COPD as well as 
reducing the airway inflammatory response (Barnes, 2003; Oudijk, 2003) 

In om >expeimienV.Mam increased 
levels of TNF-alfe in the circulation of the smoking mice, as compared to the non- 
smoking animals. TNF alfe is detectable in the smoking animals after 3 to 4 weeks of 
smoking. TNF-alfe levels are decreased by treatment of the animals wife anti- 
IFNgamma mAb, as shown in figure 1. 

Our results demonstrate that blocking IFNgamma has an effect on the systemic levels 
of TNF-alfe. Thus, these data demonstrate feat blocking IFN-gamma has an effect on 
the inflammatory response induced by smoking in these animals. 
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CLAIMS 

1 . Use of an IFNy neutralizing molecule for the manufacture of a medicament for 
preventing or treating a Tl inflammatory lung disease. 

2. Use according to claim 1 wherein said Tl inflammatory lung disease is selected 
from the group consisting of COPD, emphysema, chronic bronchitis, 
bronchiolitis, severe asthma, sarcoidosis, berylliosis and cystic fibrosis. 

3. Use according to claims 1 -2, wherein said molecule is an anti-IFNy antibody or a 
fragment thereof 

« 

: : 4: Use according to.claim- 3,« wherein. said antibody is a monoclonal antibody. 

5. Use according to claim 4, wherein said antibody is the antibody D9D10 or a 
fragment thereof. 

6. Use according to claim 3, wherein said antibody is a humanized monoclonal 
antibody. 

7. Use according to claim 6, wherein said antibody is a humanized D9D1 0 antibody. 

8. Use of immunogenic EFNy for the manufacture of a medicament for preventing or 
treating a Tl inflammatory lung disease. 

9. Use according to claim 8 wherein said Tl inflammatory lung disease is selected 
from the group consisting of COPD, emphysema, chronic bronchitis, 
bronchiolitis, severe asthma, sarcoidosis, berylliosis and cystic fibrosis. 

10. Use according to claim 8, wherein immunogenic EFNy is a modified IFNy. 

11. Use according to claim 10, wherein the IFNy protein is modified to immunogenic 
IFNy by crosslinldng IFNy to an immunogenic non-self carrier protein. 
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12. Use according to claim 10, wherein the IFNy protein is modified to immunogenic 
IFNy hy introducing at least one foreign T-ceD epitope by insertion and/or 
substitution and/or addition and/or conjugation. 

13. Use according to claim 8, wherein immunogenic IFNy is a non-self IFNy 
administered with or without adjuvant. 

14. Use according to claim 8, wherein immunogenic IFNy is autologous IFNy in 
combination with an adjuvant 

15. Use of at least one autologous antigen presenting cell loaded with IFNy for the 
manufacture of a medicament for preventing or treating a Tl inflammatory lung 

" disease."' 

16. Use according to claim 16, wherein the antigen presenting cell is a dendritic celL 



WO 2004/085477 



1/1 



PCT7EP2004/050375 



10'55017& 




Figure 1 



PCT/EP2004/050375 



Original (for SUBMISSION) - printed on Friday, 26 March, 2004 01:46:23 PM 



0-1 

0-1-1 


Form - PCT/RO/134 (EASY) 
Indications Relating to Deposited 
Microorganism(s) or Other Biological 
Material (PCT Rule 13bls) 
Prepared using 


epoline® online filing PCT plug-in 
(updated 26.03.2004) 


0-2 


International Application No. 


PCT/EP2004/ 0 5 0 3 75 


0-3 


Applicant's or agent's file reference 


149 PCT 




1 

1-1 
1-2 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 

line 


15 
30 


1-3 

1-3-1 

1-3-2 

1-3-3 
1-3-4 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


DSMZ -Deutsche Sammlung von 

Mikroorganismen und Zellkulturen GmbH 

Mascheroder Weg lb, D-38124 

Braunschweig , Germany 

28 August 2001 (28.08.2001) 

DSMZ ACC2521 


1-4 


Additional Indications 


NONE 


1-5 


Designated States for Which 
Indications are Made 


all designated States 


1-6 


Separate Furnishing of Indications 

These indications will be submitted to the 
International Bureau later 


NONE 


FOR RECEIVING OFFICE USE ONLY 


0-4 


This form was received with the 
international application: 
(yes o>«o) 




0-4-1 


Authorized officer 


EMS 


FOR INTERNATIONAL BUREAU USE ONLY 


0-5 


This form was received by the 
international Bureau on: 




0-5-1 


Authorized officer 





INTERNATIONAL SEARCH REPORT 



tional Application No 

'EP2004/050375 



A. p c^ A61K39/385 A61K39/00 A61P37/02 

A61P11/00 A61P37/08 

According to Internat iona) Patent Classification (IPC) or to both national classification and IPC __ 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC 7 C07K A61K 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the International search (name of data base and, where practical, search terms used) 

EPO-Internal , BIOSIS, MEDLINE, PAJ, WPI Data 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category " Citation ot document, with indication, where appropriate, of the relevant passages 



DENIS M ET AL: "MURINE HYPERSENSITIVITY 
PNEUMONITIS BIDIRECTIONAL ROLE OF 
INTERFERON-GAMMA" 

CLINICAL AND EXPERIMENTAL ALLERGY, 

vol. 22, no. 8, 1992, pages 783-792, 

XP009018515 

ISSN: 0954-7894 

abstract 

page 790, left-hand column, paragraph 2 

page 784, left-hand column 

page 789, left-hand column, paragraph 2 

WO 01/34180 A (ZIESCHE ROLF ; BLOCK LUTZ 
HENNING (DE)) 17 May 2001 (2001-05-17) 
page 2; claims 1,2 

_/__ 



Relevant to claim No. 



1-4,8,9 



1-16 



8-10 



Further documents are listed in the continuation of box C. 



0 



Patent family members are listed in annex. 



° Special categories of cited documents : 

"A" document defining the general state of the art which Is not 

considered to be of particular relevance 
■E" earlier document but published on or after the International 

filing date 

■L' document which may throw doubts on priority claim(s) or 
which is cited to estabBsh the publication date of another 
citation or other special reason (as specified) 

•O" documenl referring to an oral disclosure, use, exhibition or 
other means 

*P' document published prior to the international filing date but 
later than the priority dale claimed 



later document published after the International filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

document of particular relevance; the claimed invention 
cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

document member of the same patent family 



Date of the actual completion of the international search 



22 July 2004 



Name and mailing address of the ISA 

European Patent Office, P.B. 5816 Patentlaan 2 
NL - 2280 HV Rijswijk 
TeL (+31-70) 340-2040, Tx. 31 651 epo nl, 
Fax: (+3 1 -70) 340-301 6 



Date of mailing of the international search report 



02/09/2004 



Authorized officer 



Lechner, 0 



Form PCT/ISA/210 (second sheet) (January 2004) 



INTERNATIONAL SEARCH REPORT 



C.(Contfnuation) DOCUMENTS CONSIDERED TO BE RELEVANT 



onal Application No 

EP2004/050375 



Category 



Cllation of document, with indication, where appropriate, of the relevant passages 



WO 02/069996 A (LOVELACE RESPIRATORY RES 
INST ;TESFAIGZI YOHANNES (US)) 
12 September 2002 (2002-09-12) 
abstract 

page 1, line 26 - page 2, line 13 
page 4, lines 23-26 
page 5, lines 1-11 
page 7, Tines 4-6" 
page 11, lines 22-30 

WANG ZH0NGDE ET AL: "Interferon gamma 
induction of pulmonary emphysema in the 
adult murine lung." 
JOURNAL OF EXPERIMENTAL MEDICINE, 
vol. 192, no. 11, 

4 December 2000 (2000-i2-04) , pages 
1587-1599, XP002257504 
ISSN: 0022-1007 
the whole document 



ROBINSON B W ET AL: "Gamma interferon is 
spontaneously released by alveolar 
macrophages and lung T lymphocytes in 
patients with pulmonary sarcoidosis." 
THE JOURNAL OF CLINICAL INVESTIGATION. 
UNITED STATES MAY 1985, 
vol. 75, no. 5, May 1985 (1985-05), pages 
1488-1495, XP009018516 
ISSN: 0021-9738 
the whole document 



FROYEN G ET AL: "Potential therapeutic 
use of antibodies directed towards 
HuIFN-gamma" 

BIOTHERAPY, KLUWER ACADEMIC PUBLISHERS, 
DORDRECHT, NL, 

vol. 10, 1997, pages- 49-57, XP002067597 
ISSN: 0921-299X 
the whole document 



WO 95/05849 A (ELSNER HENRIK ;MOURITSEN 
ELSNER A S ( DK ) ; MOURITSEN S0EREN (DK)) 
2 March 1995 (1995-03-02) " 
cited in the application 
the whole document 

-/-- 



Relevant to claim No. 



8-10 



1-16 



1-16 



1-16 



1-16 



Fotm PCT/ISA/210 (continuation ot second ^ieel) (January 2004) 



INTERNATIONAL SEARCH REPORT 



stional Application No 

/EP2004/050375 



C.(Contlnuatlon) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category • Citation of document, with Indication, where appropriate, of the relevant passages 



Relevant to claim No. 



DALUM I ET AL: "Therapeutic antibodies 
elicited by immunization against 
TNF-alpha." 

NATURE BIOTECHNOLOGY . UNITED STATES JUL 
1999, 

vol. 17, no. 7, July 1999 (1999-07), pages 
666-669, XP000910155 
ISSN": "1087-0156- " 
cited in the application 
the whole document 

CARUSO A ET AL: "Natural antibodies to 
IFN-gamma in man and their increase during 
viral infection." 

JOURNAL OF IMMUNOLOGY (BALTIMORE, MD. : 
1950) UNITED STATES 15 JAN 1990, 
vol. 144, no. 2, 

15 January 1990 (1990-01-15), pages 
685-690, XP002257507 
ISSN: 0022-1767 
the whole document 



1-16 



1-16 



A 



BEERS-MH AND BERKOW-R (EDS): "The merck 
manual of diagnosis and therapy" 
1999, MERCK RESEARCH LABORATORIES , 
XP002257638 

page 628, right-hand column, last 
paragraph 



1-16 



Form PCT/ISA/210 (continuation of second sheet) (January 2004) 



INTERNATIONAL SEARCH REPORT 

Information on patent family members 



3tional Application No 

/EP2004/050375 



Patent document 




Publication 




Patent family 




Publication 


cited in search report 




date 




member(s) 




date 


WO 0134180 


A 


17-05-2001 


AU 


1392301 


A 


06-06-2001 








CA 


2387089 


Al 


17-05-2001 








WO 


0134180 


A2 


17-05-2001 








EP 


1227831 


A2 


07-08-2002 








JP 


2003513933 T 


15-04-2003 


WO 02069996 




12-09-2002 


W0 


02069996 Al 


12-09-2002 


WO 9505849 


A 


02-03-1995 


AT 


162723 


T 


15—02-1998 

X — ' VJ £. JLZ7270 








AU 


707083 


B2 


01-07-1999 








AU 


7009198 


A 


30-07-1998 

VJ / 1770 








AU 

r\\j 


7608094 


A 


21-03-1995 








CA 


2170236 


Al 


02-03-1995 








DE 


69408342 


Dl 


05-03-1998 








DE 


69408342 


T2 


14-05-1998 

X ™ W »J d. Zs Z7 {-) 








WO 


9505849 


Al 


02-03-1995 








DK 


752886 


T3 


04-05-1998 








EP 


0752886 


Al 


15-01-1997 








ES 


2112559 


T3 


01-04-1998 








GR 


3026419 


T3 


30-06-1998 








JP 


9505031 


T 


20-05-1997 








US 


2002090379 


Al 


11-07-2002 . 



Form PCTY1SA/210 (patent tamfly annex) (January 2004) 



